EC 50 , the concentration required to protect 50% of MDCK cells from the cytocidal effect of flu viruses, was calculated using the software CalcuSyn (Biosoft, Cambridge, UK).
Immunostaining and confocal microscopy. MDCK cells cultured in 96-well glass-bottom plates were treated with compounds and infected with IAV (MOI = 1) for 6 hours. The cells were fixed with 4% formaldehyde in PBS for 15 minutes. The cells were then treated with a blocking buffer containing 5% FBS and 0.3% Triton X-100 in PBS for 60 min. Confocal images were acquired using a Nikon TE2000-U laser-scanning confocal microscope.
Confocal image analysis was performed with NIS-Elements AR 3.0 software.
Chemistry.
General. Compounds (9 -16) (all new except 9) were synthesized and analyzed with positive HR-FABMS on a Shimadzu LCMS-IT-TOF or a Joel SX-102 mass spectrometer. 1 give 11 with 73% yield. Compound 9, 10, and 12 -14 were synthesized by same method with 23-72% yield.
Synthesis of compound 15:
To a mixture of 1 (116 mg, 0.5 mmol) in 5 mL acetonitrile was added 2-(Boc-amino) ethyl bromide (112 mg, 0.5 mmol) and K 2 CO 3 (210 mg, 1.5 mmol). The mixture was heated to 110 °C by microwave (Biotage Initiator) for 1 hour. After the solvent was removed under vacuum, the resultant residue was diluted with ethyl acetate, which was then washed with water and brine, dried over MgSO 4 , and concentrated. The residue was chromatographed with Si-gel chromatography to give 1a (35% yield).
To 1a (38 mg, 0.1 mmol) was added 55%TFA/DCM (1 mL). The mixture was stirred at rt for 20 minutes. After the solvent was removed in vacuum, the resultant residue was chromatographed with Si-gel chromatography to give 1b (87% yield). After the solvent was removed in vacuum, the resultant residue was diluted with ethyl acetate, washed with water and brine, dried over MgSO 4 , and concentrated to give a solid. The residue was chromatographed with Si-gel and further purified with HPLC to give 16 (5% yield).
Synthesis of compounds 17 and 18:
To a mixture of 9 (180 mg, 0.73mmol) in 10 mL methanol was added 10% Pd/C (36 mg, 20% w/w) at room temperature. The mixture was stirred under H 2 for 5 hours. The catalyst was removed by filtration while the liquid part was concentrated to give a crude product, which was subsequently chromatographed with HPLC to give separated 17 (38% yield) and 18 (55%yield). The cis and trans configuration of decahydroquinoline substructure (C7-8-9-11-12-13-14-15-16-17) in 17 and 18 were determined based on NMR data.
From the proton NMR data, the H11 in cis configuration (H11/H16) appeared more deshielding than in that in trans, suggesting 17 with H11 at δ 3.19 ppm has cis, while 18 at 3.03 ppm has trans configuration, respectively (1). In addition, the multiplicity of H11 resonance in 18 is 
